FREE PRODUCTS OF LOCALLY INDI CABLE GROUPS WITH A SINGLE RELATOR BENJAMIN BAUMSLAG
The method of proof of Magnus introduced in 1930 is adapted to prove the following theorem of Howie. If A and B are groups for which every finitely generated subgroup has an infinite cyclic image, and if one adds an additional relation (with obvious exceptions), then in the resultant group both A and B appear isomorphically.
We recall that a group is said to be locally indicable if every finitely generated subgroup has an infinite cyclic homomorphic image.
For convenience, if R is an element of a group G, G/R will denote G/N where N is the normal closure of R in G.
THEOREM 1.
Let A and B be locally indicable groups and let G= (A*B)/R, where R is a cyclically reduced word of length at least 2.
Then the canonical maps
This theorem, which is due to Howie [2] (see also references in his paper to the work of Brodskii and Short), is a generalisation of the Freiheitsatz of [3] . It is the object of this note to prove Theorem 1 using combinatorial methods like those of Magnus [3] , in the style of [1] .
Proof Of Theorem 1. We argue by induction on the length X of R. At least two of the b. must be involved in expressing R, since R is of length at least 4 and some a n (r a non-zero integer and n £ N) must occur in R by our assumption that A = A .
Let s be the least suffix of a b^ appearing in R and let t be largest. The first contradicts the fact that X > 2, the second the choice of s.
Hence 2 < X < X.
By the inductive hypothesis, the canonical maps of A and K into G are injective.
The result now follows since G is the HNN extension of G with b conjugating K onto K .
